Effects of ACTH and estradiol on steroid production by cultured adrenal cells from an anencephalic fetus and from normal adults.
Dispersed adrenal cells from a 16 1/2 week anencephalic fetus, 7 fetuses with intact pituitaries and 3 adult subjects undergoing renal transplants were maintained in tissue culture and the steroidogenic responses to ACTH (0-10(3) pg/ml), with or without added estradiol (0-10(4) ng/ml) were evaluated. In the anencephalic preparation the response to ACTH was delayed, but by the fifth day production of cortisol, dehydroepiandrosterone (DHA) and DHA-sulfate was similar to that in the other cultured fetal adrenal cells. The addition of estradiol caused dose-related inhibition of cortisol production and concomitant increase in DHA and DHA-sulfate production. The adult adrenal cells in the presence of ACTH showed a much higher cortisol/DHA secretion ratio, but the addition of estradiol markedly reduced this ratio as in fetal cells. The data support the suggestion that the major factors which interact to impose the characteristic fetal pattern of adrenal steroidogenesis are ACTH and the synergistic effects of placental and intra-adrenal steroids (such as estradiol) which act to inhibit 3 beta-hydroxysteroid dehydrogenase activity.